Abstract-
INTRODUCTION
Liquid cleansers are gaining momentum in Indian market. Normally the conventional liquid detergents are based on surfactants like sodium lauryl ether sulphate(SLES), sodium lauryl sulphate(SLS),linear alkyl benzene sulphonate(LABS, Soft Acid Slurry) and alpha olefin sulphonate (AOS).We have already developed short oil alkyd resins 1 , starch sorbitol based polymers 2 , white dextrin, maleic anhydride polymers 3 and black liquior (of paper industry) modified with maleic anhydride 4 as partial replacement of LABS for formulation of powder detergents and floor cleansers. Melanised neem oil is used as a polymeric surfactant in liquid detergents 5 
.
In the present work an effort has been made to replace conventional SLES based detergents with novel polymers based mainly on sorbitol and rosin. The novel polymer has been designed to have more ingredients of vegetable origin. Thus in this novel resin vegetable based ingredients are 90 to 95 %. This is an attempt to develop a polymer, which can function as a surfactant without using any petroleum product. From synthetic organic chemistry view point the polymer is a short oil alkyd based mainly on linseed oil, sorbitol and rosin. Normal or conventional short oil alkyd resin is based on 35 to 45% of phthalic anhydride, while here we have used only 5 to 10% maleic anhydride and major properties of sorbitol & rosin is used, which is of vegetable origine.
II. EXPERIMENTAL DETAILS Materials:
Materials used include linseed oil, sorbitol, rosin( Swastik acid & chemicals, Nagpur), phthalic anhydride, maleic anhydride, benzoic acid, EDTA, glycerol, Foam booster, polyvinyl alcohol, sodium carbonate, sodium bisulphate and sodium bisulphite, all are industrial grade (S. D. Fine Chemicals, India). Synthesis of short oil Alkyd Resin (Novel polymer based mainly on sorbitol and rosin)
The reaction was carried out in four neck wide mouthed glass reactor of 2 litre capacity. The complete synthesis has been given in Table no. 3. The composition (% by weight) and physicochemical analysis are given in Table 1& 2 respectively. The higher acid value will help us to convert the polymer in water soluble component by neutralization with alkali. The HLB ratio suggest in utilization of this novel polymer in liquid and powder detergents. 
Neutralization of Alkyd Resin
Resultant alkyd resin (100 gm) was taken in beaker and heated to 80 o C. Required amount of 30% aq. NaOH solution was added to alkyd resin with constant stirring (130-140 rpm/h) so as to get the slightly alkaline solution of polymer.
Preparation, Analysis and testing of Liquid Detergent
Liquid detergents (7 samples) with different compositions (Table 4) were prepared in a 2-litre beaker. The ingredients were added slowly in distilled water and stirring continued for 40 minutes. The liquid samples were allowed to settle. The foam and insoluble impurities settle and then the liquid detergents were kept in refrigerators lower compartment (10-15 o C) over night and then filtered on next day. The filtered samples were collected carefully in stoppered plastic bottles. The prepared composition have been analyzed for % detergency, surface tension, foam characteristics and stain removing by standard analytical techniques as given in the literature, commercial samples were analysed simultaneously so as to judge the practical suitability of our product 6,7,8,9 . 
III. RESULTS & DISCUSSION
A novel synthetic resin based on short oil rosinated alkyd was prepared. A large quantity of rosin has been used. Rosin gives good foam, solubility and brilliant appearance to various soap and detergent composition. The cooking schedule has been standardized. Analysis of resin is given in Table 2 .The higher acid value will help us to convert the polymer in water-soluble component by neutralization with alkali. The HLB ratio suggests its utilization in liquid and powder detergents. The IR and NMR data suggested the presence of ester, free -OH and free acid groups, the peak at 3423.82 cm -1 is due to -OH stretching. Peak at 1727.21 cm -1 shows presence of ester group. The peak at 11.7  clearly indicates the presence of carboxylic group. The composition of liquid detergent is given in Table 4 .Sample LDB (Liquid detergent Blank) contains purely conventional ingredients and active matter (SLES used to the extent of 16%), while sample LDR (Liquid detergent Resin) is based mainly on neutralized novel polymer. In sample LD1 to LD5 the proportion of SLES has been maintained constant at a level of 7% and the proportion of novel resin has been increased successively from 7.66 to 9.19%. The proportion of all other ingredients like glycerol, sorbitol, sodium sulphate and foam booster has been maintained at the same level. A small quantity of EDTA is incorporated to soften the hard water if it is encountered in actual practice. Polyvinyl alcohol gives viscosity to solution. The foam volume of many of prepared samples (LD4, LD5) is quite close to commercial samples. At 0.5% concentration, normally all samples have good foaming characteristics. The lowering of surface tension in our samples is quite close or some times better than commercial sample. The prepared compositions have been analyzed for surface tension, foam characteristic (Table 5 ) and % detergency (Table 6 ). 6. The samples LD4 and LD5 which contain a combination of SLES and novel polymer are found to have excellent foaming, reduction in surface tension and soil & other stain removing characteristics .Some of our samples are even superior to commercial formulations. The raw material cost of our liquid detergent is quite low. Normally the raw material cost is very high because of the conventional raw material while here we are using non conventional raw material which can function equally good without using petroleum products.
7.
Some samples have a low to moderate foam characteristic exampleLD1, LD2; these samples can be used for special washing machine detergents and floor cleansers. 8. The raw material cost of our resin based sample is just 30 Rs/Kg, while any liquid detergents available in the market are around 100 Rs/Kg. These formulations therefore should be taken on pilot scale and efforts for systematic marketing are essential. In our country for washing of cloths only powder and cake detergents are used while throughout the world the trend is to use liquid detergents which are easy to disperse and used. This piece of research work certainly helps us in inventing ecofriendly chemicals instead of crude petroleum products. If such chemicals are produced and actually utilized then it will certainly a step towards ecofriendly green environment.
